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ションによる性能評価の結果，水車回転数 2000rpm で最大効率 83%が得られたことから，与えられた条件においては薄板状の水車
羽根形状が有効であることが示された．一方で最大効率が得られた回転数は設計定格回転数である 4000rpmから大きくずれており，
水車設計方法を改善する必要があることがわかった．
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水の密度𝜌𝜌𝜌𝜌 = 1000 [kg/m3] 
流量𝜌𝜌𝜌𝜌 = 1.67 × 10−2 [𝑚𝑚𝑚𝑚3/𝑠𝑠𝑠𝑠] (= 1.0 [m3/min]) 
重力加速度𝜌𝜌𝜌𝜌 = 9.81 [m/s2] 














(a) Side View 
 
(b) Look down View 
















図 2 案内羽根および水車羽根回りの計算格子 
 
解析条件は，前述の設計条件の上限（流量𝜌𝜌𝜌𝜌 =1.67 × 10−2 [m3/s]）とし，管路入口条件は発達し
た乱流速度分布を与え，出口条件は平均圧力として
大気圧を設定した．また，水車回転数は前述の比速
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𝐸𝐸𝐸𝐸𝑝𝑝𝑝𝑝 658  322  46  
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝑧𝑧𝑧𝑧 65  80  52  
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝜃𝜃𝜃𝜃 < 1 267  8  
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝑒𝑒𝑒𝑒  < 1 18  3  






𝐸𝐸𝐸𝐸𝑝𝑝𝑝𝑝 542 -2 -142 
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝑧𝑧𝑧𝑧 65 159 130 
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝜃𝜃𝜃𝜃 < 1 1386 185 
𝐸𝐸𝐸𝐸𝑉𝑉𝑉𝑉𝑒𝑒𝑒𝑒  < 1 63 27 
Total 608 1606 200 
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Shape of Turbine Blades Suitable for Low Water Heads applied to a Micro 
Hydropower Generation System
Shigemitsu Shuchi1 
1 Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita Prefectural 
University
Keywords: micro hydropower generation, recovery of unused energy, numerical simulation
Correspondence should be directed to Shigemitsu Shuchi, Department of Mechanical Engineering, Faculty of Systems, Science and Technology, 
Akita Prefectural University, 84-4 Tsuchiya Ebinokuchi 84-4, Yurihonjo, Akita 015-0055, Japan. E-mail: shuchi@akita-pu.ac.jp
In buildings supplied by pumps, water power in excess of the amount of energy required to circulate in cooling systems is discarded by the 
mechanism. Efficient collecting and use of this discarded power is expected to improve the efficiency of the entire apparatus. In this study, the 
authors employed the method of numerical simulation to examine a hydro turbine suitable for low water head conditions for a micro hydropower 
generation system. The researchers selected a propeller turbine with guide vanes. The turbine was constructed of thin, bent plates to decrease 
power loss. As a result of the endeavor, the efficiency of the turbine increased up to 83%, a result much improved from those obtained by a 
previous study. Further, the function of the guide vanes in converting pressure energy to rotational dynamic energy was confirmed to work 
appropriately. However, the difference between the designed rated revolution speed of the turbine and that of maximum efficiency was 
significantly large. Thus, improvement in the design method of the turbine blades is also required. In addition, from the visualization of the flow 
around turbine blades, further enhancement areas were also illuminated. 
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